Since the application of emergency endoscopy for gastrointestinal hemorrhage was advocated by Palmer (1969) gastrointestinal endoscopy has been of great value as a diagnostic means to determine the location and nature of the lesion and of assessing the degree of bleeding. However, the application has been solely diagnostic and has hardly led to a substantial reduction in mortality from gastrointestinal hemorrhage. There have been prevailing inveterate views that emergency endoscopy entails considerable technical difficulty and involves a danger of aggravating hemorrhage. With the recent advancement in fiberoptic instruments for endoscopy, especially the advent of slim-type panendoscopes, nevertheless, emergency endoscopy has become a non-invasive and a simple procedure. And, on account of a development in transendoscopic treatment the emergency endoscopy is no longer a mere diagnostic procedure but is applied also therapeutically as endoscopic hemostasis. The current techniques of endoscopic hemostasis for gastrointestinal hemorrhage are listed in Table 1 .
We have developed a transendoscopic method of hemostasis based upon the mechanisms of dehydration and fixation of the ruptured blood vessel by means of perivascularly applied absolute ethanol with consequent constriction and necrotization of the vessel, and thrombogenesis. The results of basic assessments of this technique have been reported elsewhere. The present report presents the data obtained with the transendoscopic procedure in the treatment of hemorrhage associated with gastrointestinal diathermy or biopsy and in the control of gastrointestinal bleeding other than that from esphageal varices, viz, postoperative stress ulcer, peptic ulcer, Mallory-Weiss syndrome, carcinoma of the stomach, submucosal tumor, anastomotic ulcer, sarcoma and erosion.
MATERIALS AND METHODS

Patient population
As shown in Table 2 , thirty cases were classified into the patients bled after endoscopic treatment or biopsy.
Among them, 23 were caused by transendoscopic diathermy (12 gastric polyps, 2 gastric epithelial atypic, 1 carcinoma of the stomach and 8 submucosal tumor of the stomach or the duodenum). One patient bled due to laser irradiation of carcinoma of the stomach.
Of the 6 post-biopsy bleedings, 1 patient had a gastric polyp, 3 had submucosal tumor and 2 had carcinoma of the stomach.
Four out of the 29 bled mildly ; perhaps from the vein or capillary.
Twelve cases bled moderately and a zonal blood clot over the lesion was formed. Fourteen cases were impending over oligemic shock Fifty-one patients who had fresh blood clot, exposed blood vessels in the basin of the lesion, or bleeding from the lesion, were classified as gastrointestinal hemorrhage (Fig. 2) . They consisted of 38 males and 13 females. Three patients were under 30 years of age, 5 in their thirties, 7 in their forties, l l in their fifties and 25 over 60 years of age ; hence about half the number of patients were elderly. The age ranged from 28 and 83, with an average of 57 years. Table 3 shows the incidence of hematemesis and melena and the occurrence of hemorrhagic shock in the present series. Eight patients (16%) had hematemesis, 17 patients (33%) both hematemesis and melena and 26 patients (51%) melena. Of these 51 patients, 23 (45%) developed hemorrhagic shock. There were 6 patients (12%) who had no appreciable underlying disorder while the remaining majority (45 cases, or 88%) had one or other serious underlying diseases (Table 4 ). In 20 patients (44%), hemorrhage was from stress ulcer which occurred after surgery for malignant tumors, kidney transplantation or cholelithiasis. Malignant tumors were the most frequent underlying disease (23 cases, or 51%), followed, in order, by advanced diabetes mellitus, cirrhosis of the liver, and chronic renal insufficiency. The hematological and blood biochemical findings in the patients at emergency endoscopic examination were as follows : Erythrocyte counts revealed that 4 patients (12%) were markedly anemic (<150 X 104 in 1 case and >_ 150 to <200 X 104 in 3 cases), 19 patients (56%) moderately anemic (>_ 200 to <300 X 104), 10 patients (29%) slightly anemic (>_ 300 to <400 X 104) while 1 patient showed a count of >400 X 104 ( Table  5 ). As seen from Table 6 , there were 7 patients (31%) who were found to have marked hypoproteinemia with serum total protein levels of <4 g/100 ml (1 case) to 5 g/100 ml (6 cases), 9 patients (40%) moderate hypoproteinemia with serum levels of _>5 to <6 g/100 ml, 1 patient (4%) mild hypoproteinemia with serum levels of >6 to <6.5 g/100 ml and 5 patients (25%) normal serum levels of >_ 6.5 g/100 ml. The source of bleeding subjected to hemostasis by this procedure was gastric ulcer in 27 cases (53%), followed, in order of decreasing frequency, by duodenal ulcer in 13 cases (25%), concurrent ulcers in 3, gastric carcinoma in 2, metastatic gastroduodenal sarcoma in 2 cases, and Mallory-Weiss syndrome, anastomotic ulcer, submucosal tumor, and gastric erosion in 1 case each ( Table 7) . The distribution of patients by severity of gastrointestinal hemorrhage is shown in Table 8 . Of a total of 72 hemorrhagic lesions subjected to treatment in the 51 patients, 3 hemorrhages in 3 patients were spouting, 6 in 5 patients pulsatile, 48 in 35 patients blood clots adhering to lesions, and 15 in 8 patients venous and/or capillary bleeding. Ruptured blood vessels were seen exposed in 14 lesions (27%). 
Procedure
For local injection of ethanol, endoscopic local injectors, 1-to 2-ml disposable plastic syringes, along with a slim GI panendoscope GIF-Q (Olympus) or FGI (Machida), or a foward-oblique viewing panendoscope GIF-K2 (Olympus) for emergency fiberoptic endoscopy, and either 99.5° or absolute ethanol were prepared. In case where it was found difficult to carry out local hemostasis with any of these forward-viewing fiberscopes, the system was promptly switched to the side viewing gastro-fiberscope (e.g. OF-B3).
Ethanol was injected locally in amounts of 0.1-0.2 ml into areas around the bleeding blood vessel as illustrated in Fig. 1 . The injection might be made also into the bleeding vessel if it had a large diameter.
Approximately 0.2 ml of the absolute ethanol was applied into the perivascular region and then additional local injections of 0.1 ml each at a few sites to stop hemorrhage from an artery as large as about 3 mm in diameter. In case of a lesion where complete hemostasis could hardly be accomplished with the initial attempt, the endoscope was temporarily withdrawn, and 15-30 min later the local injection with doses of 0.1 ml at a few sites was repeated for a complete arrest of bleeding.
In 3 out of 51 patients studied, a transient increase in severity of hemorrhage was observed after a local injection at one site, but additional 1 or 2 injections to different sites in a dose of 0.2 ml provided a fairly satisfactory control of bleeding. Subsequent injections of 0.1 ml each at a few additional sites accomplished the hemostasis.
In order to permit its sufficient effect upon the bleeding vessels, it is most advisable to inject ethanol slowly. The average dosage of ethanol to be used is approximately 0.6 to 0.8 ml. Precaution must be exercised to avoid de nove extension of ulcer resulting from local effect of ethanol. Caution must also be observed against the danger of perforation which may be caused by deep injection of a large amount. Depth of the needle may be controlled by complains of pain by patient. Thereafter, a serial injections of 0.2 ml each into a fresh blood clot at the site of hemorrhage is performed in order to get a prompt blackening of the clot. Then a few more injections are added into the bleeding vessel in the clot-adhered ulcer base to secure the hemostasis. Finally, a local irrigation of the area under endoscopy is performed in order to confirm the completion of the procedure.
RESULTS
The attempts of hemostasis were successful in all these cases as shown in Table 9 . Late rebleeding occurred more than a week after the treatment in 3 cases (6%). One patient treated for hemorrhage from carcinoma of the stomach developed rebleeding 3 weeks later due to DIC. Another patient treated for hemorrhage from a metastatic lesion of malignant lymphoma in the gastroduodenal region developed an episodic late rebleeding (4 times during Il weeks course of anticancer chemotherapy).
All 3 but the last hemorrhage at the terminal stage were controlled satisfactory by the endoscopic hemostasis. The third case rebled on three separate occasions from a large perforating ulcer at the gastric angle gastric angle during a period of about 1 month following an operation for fracture of the femur. The rebleedings were all treated satisfactorily by the transendoscopic ethanol injection. However, the patient was subjected to gastrectomy because of perforation located distant from the sites of ethanol injection. Since the patient developed sharp pain a few hours before the third hemostatic attempt on, one possible explanation is that he has already in a state of perforation before ethanol. Histopathologic study of the resected specimen of the stomach from this patient revealed that the perforation was not directly associated with the local ethanol injection. There were 3 patients on whom elective operations were performed sometime after the hemostasis was completed by this procedure. No cases needed an emergency operation due to gastrointestinal hemorrhage. Eight patients have expired after the endoscopic attempts, but all of them died due to conditions other than hemorrhage, e.g. malignant tumors, complicated DIC, etc. Six treated were complicated by carcinomatous peritonitis, ileus associated with ascites and metastatic carcinoma of the liver after surgical removal of carcinoma of the colon, but the endoscopic hemostasis was successfully completed with no rebleedings in rebleedings in all the cases. Shown in Fig. 3 are cases in which gastric or duodenal ulcer, and carcinoma of the stomach were treated surgically at the Tohoku University Hospital during the period since 1975. Beside the gastrointestinal diseases, many patients had various underlying diseases such as collagen diseases and cardiopulmonary disorders among them. Thirty-two patients were surgically treated and 33 patients patients autopsied (total : 65 cases) during the 4-year period from 1975 to 1978 2 mm in diameter in the base of a large ulcer in the anterior wall of the upper gastric body with a large amount of fresh blood retained in the gastric lumen (Fig.  4) . Injection of 0.2 ml absolute ethanol to the site promptly arrested the bleeding (Fig. 5) . As seen from Fig. 6 , the ulcer base was found completely free of hemorrhage on the following day. The tenth postoperative day, diet was begun safely. A picture taken at the 29th postoperative day demonstrated a remarkable contraction in size of the ulcer (Fig. 7) . The patient had received a total of 30 units of blood transfusion prior to the transendoscopic hemostasis at which time the erythrocyte count was 233 X 104 per mm3 and the hematocrit 27%. He improved progessively thereafter.
DISCUSSION
Emergency endoscopy has been of some value as a means to determine the site of hemorrhage, to indicate the nature of the lesion, and to select the method in treatment. However, it has been no more than a diagnostic means. Endoscopy became a therapeutic tool when gastric polyps or carcinomas were incinerated by transendoscopically applied high frequency currents. Various transendoscopic techniques including use of laser beams were similarly applied to arrest gastrointestinal hemorrhage with the gratifying results (Papp 1975 Hirao et al. 1982 ), yet all left rooms for improvement in respect of hemostatic effect, safety, procedural simplicity and economy.
In contrast with them, presently described technique has resolved these problems (Asaki 1981 ). The procedure is based on the principle of dehydration and fixation of tissue with absolute ethanol, a common fixative in histology. By the application of ethanol vessels are constricted and necrotized. The endothelial lining thus becomes thrombogenesis which leads to complete hemostasis. The hemostasis can be performed easily at bedside even in an emergency case. The number of patients with gastric or duodenal ulcer or carcinoma of the stomach who were surgically treated or autopsied for overt gastrointestinal hemorrhage has become remarkably reduced since the introduction of this hemostatic procedure in June 1979 at the Tohoku University Hospital.
It would be overhasty to discuss merits and demertis of any hemostatic method by mere reference to percentage of improved cases, without evaluation of the background conditions of patients. Moreover, the hemostatic therapeutic outcome is likely to vary more or less with the disposition and degree of skill of the operator particularly in transendoscopic hemostasis where the technique largely affects the outcome. Even though, it should be noticed that the hemostatic potency of this procedure and remarkably low propensity for rebleeding were measured in face of anticancer chemotherapy with a platelet count of about 2>< 104 per mm3, heparinization after a by-pass operation on the heart for heart for myocardial infarction, and stress ulcer caused by various types of surgical manipulations.
Needless to say, gastrointestinal hemorrhage must be ceased as early as possible with the least invasive method. From this point of view, application of the presently described technique seems to be highly advisable one specially for the use in an emergency case and/or in the bedside practice.
In conclusion, emergency endoscopy is no longer a merely diagnostic measure but has been proving to have potential usefulness as a therapeutic weapon as well.
